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COLLEGE OF ECONOMICS OF NIHON UNIVERSITY
1. INTRODUCTION
1958 , E. M. Stein $[\mathrm{S}\mathrm{t}_{1}]$ , the three lines theorem extension ,
the M. Riesz-G. O. Thorin convexity theorem – (cf. [Sa] and [SW]).
, $S=\{z\in \mathbb{C}:0\leq{\rm Re} z\leq 1\},$ $S_{0}=\{z\in \mathbb{C}:0<{\rm Re} z<1\}$ .
Theorem 1. $1\leq p\mathrm{o},p_{1},$ $q0,$ $q_{1}\leq\infty,$ $S_{X},$ $S_{\mathrm{Y}}$ measure space (X, $\mu$), $(\mathrm{Y}, \nu)$
simple functions $\sigma$) subspace $k\text{ },$ $f\in S_{X}\text{ }$ measurable function on $(\mathrm{Y}, \nu)$ $\}$: transform
family of linear operators $\{T_{z}\}(z\in S)$ analytic, i.e. $f\in s_{x}$ $g\in S_{\mathrm{Y}}$ ,
$z rightarrow\int_{\mathrm{Y}}(T_{z}f)gd\nu$
analytic in $S_{0}$ , continuous in $S$ , admissible, i.e. $f\in s_{x}$ $g\in S_{\mathrm{Y}}$ ,
$\exists A,$ $\exists a<\pi$ such that $\log|\int_{\mathrm{Y}}(T_{l}f)gd\nu|\leq Ae^{a|{\rm Im} z|}(z\in S)$
. ,
$||T_{it}f||_{q0}\leq$ $(t)||f||_{p\mathit{0}}$ $(f\in S_{X}, -\infty<t<\infty)$
,
$||T_{1+:t}f||_{q_{1}}\leq A_{1}(t)||f||_{p_{1}}(f\in S_{X}, -\infty<t<\infty)$ .
, $A_{\mathrm{j}}(t)(j=0,1)$ $f$ ,
$\exists b<\pi$ such that $\sup_{-\infty<t<\infty}e^{-b|t|}\log A_{j}(t)<\infty(j=0,1)$ .
, $\forall\theta$ with $0\leq\theta\leq 1$ ,
$||T_{\theta}f||_{q}\leq A_{\theta}||f||_{\mathrm{p}}(f\in S_{X})$ .
, $\frac{1}{p}=\frac{1-\theta}{p_{0}}+\frac{\theta}{p_{1}}$ , $\frac{1}{q}=\frac{1-\theta}{q_{0}}+\frac{\theta}{q_{1}}$.
Lemma 2 (The extension of the three lines theorem). marw $\Phi(z)$ la analytic in $S_{0}$ , con-
tinuous in $S$ ,
$\exists a<\pi$ such that $\sup_{z=\mathit{9}+1t\in S}.e^{-a|t|}\log|\Phi(z)|<\infty$ .
, $\forall\theta$ with $0<\theta<1$ ,
$\log|\Phi(\theta)|\leq\frac{1}{2}\sin\pi\theta\int_{-\infty}^{\infty}\{\frac{\log|\Phi(it)|}{\cosh\pi t-\cos\pi\theta}+\frac{\log|\Phi(1+ii)|}{\cosh\pi t+\cos\pi\theta}\}dt$.
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, 1972 , C. Fefferman and E. M. Stein [FS] Hardy $H^{p}(\mathrm{R}^{n})$ ,
$(\cdot, \cdot)_{[\theta]}(0<\theta<1)$ (see [BL]) .
Theorem 3. $1<p_{1}<\infty,$ $0\leq\theta\leq 1$ ,
$(H^{1}(\mathrm{R}^{n}), L^{p_{1}}(\mathrm{R}^{n}))_{[\theta]}=L^{\mathrm{p}}(\mathrm{R}^{n})$.
, $\frac{1}{p}=1-\theta+\frac{\theta}{p_{1}}$ . , $1<p_{0}<\infty_{f}0\leq\theta\leq 1$ ,
$(L^{\mathrm{P}0}(\mathrm{R}^{\mathrm{n}}), BMO)_{[\theta]}=L^{\mathrm{p}}(\mathrm{R}^{\mathfrak{n}})$.
, $\frac{1}{p}=\frac{1-\theta}{p_{0}}$ .
Theorem 3 corollary , $H^{1}(\mathrm{R}^{n})$ $L^{\mathrm{p}}(\mathrm{R}^{n})$
$IP(\mathrm{R}^{n})$ $BMO$ (see [FS] and $[\mathrm{S}\mathrm{t}_{2}]$ ).
Corollary 4. $\{T_{z}\}(z\in S)$ family of bounded linear operators on $L^{2}(\mathrm{R}^{n})$ ,
analytic, i.e. $f,$ $g\in L^{2}(\mathrm{R}^{n})$ ,
$z \vdasharrow\int_{\mathrm{R}^{n}}(T_{t}f)(x)g(x)dx$
analytic in $s_{0}$ , continuous in $S$ , operator norm $||T_{l}||(z\in S)$ uniformly bounded
. ,
$||T_{it}f||_{L^{1}}\leq A||f||_{H^{1}}(f\in L^{2}\cap H^{1}(\mathrm{R}^{n}), -\infty<t<\infty)$
,
$||T_{1+1t}f||_{L^{2}}\leq A||f||_{L^{2}}(f\in L^{2}(\mathrm{R}^{n}), -\infty<t<\infty)$ .
, $\forall\theta$ with $0<\theta\leq 1$ ,
$||T_{\theta}f||_{L^{\mathrm{p}}}\leq A_{\theta}||f||_{L^{p}}(f\in L^{2}\cap L^{p}(\mathrm{R}^{n}))$ .
, $\frac{1}{p}=1-\theta+\frac{\theta}{2}$ , $A_{\theta}$ $A$ $\theta$ depend.
Corollary 5. $\{T_{z}\}(z\in S)\}\mathrm{h}$ analytic family of bounded linear operators on $L^{2}(\mathrm{R}^{n})\text{ }*$
, operator norm $||T_{z}||(z\in S)$ uniformly bounded . ,
$||\tau_{:t}f||_{L^{2}}\leq A||f||_{L^{2}}(f\in L^{2}(\mathrm{R}^{n}), -\infty<t<\infty)$
,
$||T_{1+it}f||_{BMO}\leq A||f||_{L}\infty(f\in L^{2}\cap L^{\infty}(\mathrm{R}^{n}), -\infty<t<\infty)$.
, $\forall\theta$ with $0\leq\theta<1$ ,
$||T_{\theta}f||_{L^{\mathrm{p}}}\leq A_{\theta}||f||_{L^{\mathrm{p}}}(f\in L^{2}\cap L^{p}(\mathrm{R}^{n}))$ .
, $\frac{1}{p}=\frac{1-\theta}{2}$ , $A_{\theta}$ $A$ $\theta$ depend.
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, Corollary 5 analog Theorem 1 version , Corollary 4
analog Theorem 1 version .
2. PRELIMINARIES
, non-homogeneous Herz $K_{q}^{\alpha,p}$ (see [HY] and [H]) ,
Beurling algebra $A^{\mathrm{p}}$ $B^{\mathrm{p}}$ (see [B], [CL1, [F] and [G1).
$k\in \mathbb{Z}$ , $B_{k}=\{x\in \mathrm{R}^{n} : |x|\leq 2^{k}\}$ , $k\in \mathrm{N}$ , $C_{k}=B_{k}\backslash B_{k-1}$
. , $\chi_{C_{k}}$ $C_{k}$ characteristic function , $\chi_{k}=\chi c_{k}$ if $k\in \mathrm{N}$ ,
$\chi_{0}=\chi_{B_{0}}$ .
Deflnition 6. $\alpha\in \mathrm{R}_{f}0<p<\infty,$ $0<q\leq\infty$ ,
$K_{q}^{\alpha \mathrm{p}}’=\{f\in L_{lo\mathrm{c}}^{q}(\mathrm{R}^{n})$ : $||f||_{K_{q}^{\alpha,\mathrm{p}}}= \{\sum_{k=0}^{\infty}2^{k\alpha p}||f\chi_{k}||_{q}^{p\}^{1/p}<\infty\};}$
$\alpha\in \mathrm{R},$ $0<q\leq\infty$ ,
$K_{q}^{a,\infty}=\{f\in L_{loe}^{q}(\mathrm{R}^{n})$ : $||f||_{K_{q}^{\alpha,\infty=\sup_{k\geq 0}2^{k\alpha}||f\chi_{k}||_{q}<\infty\}}}$ .
Definition 7. $1<P<\infty$ ,
$A^{p}=K_{\mathrm{p}}^{n(1-1/\mathrm{p}),1}=\{f$ : $||f||_{A^{\mathrm{p}}}= \sum_{k=0}^{\infty}2^{kn/p’}||f\chi_{k}||_{p}<\infty\}$ .
, $\frac{1}{p}+\frac{1}{p},$ $=1$ :
$B^{p}=K_{p}^{-n/\mathrm{p},\infty}= \{f\in L_{lo\mathrm{c}}^{p}(\mathrm{R}^{n}):||f||_{B^{\mathrm{p}}}=\sup_{k\geq \mathit{0}}2^{-kn/p}||f\chi_{k}||_{p}<\infty\}$ .
, $A^{p}$ $B^{p}$ – (see [CL] and [G]).
Deflnition 8. $1<p<\infty$ ,
$A^{p}=\{f$ : $||f||_{A^{\mathrm{p}}}= \inf_{\omega\in\Omega}(\int_{\mathrm{R}^{n}}|f(x)|^{p}\omega(x)^{-(\mathrm{p}-1)}dx)^{1/\mathrm{p}}<\infty\}$ .




$B^{p}=\{f\in L_{lo\mathrm{c}}^{p}(\mathrm{R}^{n})$ : $||f||_{B^{p}}= \sup_{R\geq 1}(\frac{1}{|B(0,R)|}\int_{B(0,R)}|f(x)|^{p}dx)^{1/p}<\infty\}$ .
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( ), $B(\mathrm{O}, R)\subset \mathrm{R}^{n}$ $0$ , $R>0$
.
, non-homogeneous Herz-type Hardy $HK_{q}^{\alpha,p}$ $HA^{p}$
CMO (see [CL], [G] and [LY]).
Definition 9. $\alpha\in \mathrm{R},$ $0<p\leq\infty_{f}0<q<\infty$ &b, $\phi\in C_{0}^{\infty}(\mathrm{R}^{n})$ with $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\phi\subset B_{0}$ ,
$\int_{\mathrm{R}^{n}}\phi(x)dx\neq 0,$ $\phi_{t}(x)=\frac{1}{t^{n}}\phi(\frac{x}{t})(t>0)$ , non-homogeneous Herz-type
Hardy $HK_{q}^{\alpha,p}$ associated to $K_{q}^{\alpha,p}$
$HK_{q}^{a,p}=\{f\in S’(\mathrm{R}^{n}):\phi^{*}(f)\in K_{q}^{\alpha,\mathrm{p}}\}$
. , $S’(\mathrm{R}^{n})$ tempered distributions on $\mathrm{R}^{n}$ class ,




Deflnition 10. $1<p<\infty$ ,
$HA^{p}=HK_{p}^{n(1-1/\mathrm{p}),1}=\{f\in A^{p} : f^{+}\in A^{p}\}$ .
, $f^{+}$ $f$ Poisson vertical maximal , i.e. $\forall x\in \mathrm{R}^{n}$ ,
$f^{+}(x)= \sup_{t>0}|c_{\mathrm{n}}\int_{\mathrm{R}^{n}}f(x-y)\frac{t}{(t^{2}+|y|^{2})^{(n+1)/2}}dy|$ , $c_{n}= \frac{\Gamma(\frac{\mathrm{n}+1}{2})}{\pi^{(n+1)/2}}$ ,
. ,
$||f||_{HA^{p}}=||f^{+}||_{A^{\mathrm{p}}}$ .
Definition 11. $1<p<\infty$ , $f\in L_{loc}^{p}(\mathrm{R}^{n})$ central mean oscillation of order $P$
class, $CMO^{\mathrm{p}}$ , ,







, $1<p_{1}<$ $<\infty$ ,
$L^{1}\cap L^{p_{1}}(\mathrm{N}^{n})\supset A^{p_{1}}\supset A^{\mathrm{P}2}$ ,
$B^{\mathrm{P}1}\supset B^{\mathrm{P}2}\supset L^{\infty}(\mathrm{R}^{n})$ ,
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$H^{1}\cap A^{p_{1}}\supset HA^{\mathrm{P}1}\supset HA^{p_{2}}$
$CMO^{p_{1}}\supset CMO^{p2}\supset BMO$
.
, duality theorem (see [CL], [G] and [HY]).
Theorem 12. $\alpha\in \mathrm{R},$ $0<p<\infty,$ $1\leq q<\infty,$ $\frac{1}{q}+\frac{1}{q},$ $=1, \frac{1}{p}+\frac{1}{p},$ $=1$ , where $p’=\infty$ if
$0<p\leq 1$ , ,
$(K_{q}^{\alpha,p})^{*}=K_{q}^{-\alpha,p’},$ .
Corollary 13. $1<p,p’<\infty$ with $\frac{1}{p}+\frac{1}{p},$ $=1$ ,
$(A^{p})^{*}=B^{\mathrm{p}’}$ .
Theorem 14. $1<p,p’<\infty$ with $\frac{1}{p}+\frac{1}{p},$ $=1\text{ }$ ,
$(HA^{p})^{*}=CMO^{p’}$ .
, sharp $f^{\#}$ , sharp maximal theorem analog .
Deflnition 15. $f\in L_{lo\mathrm{c}}^{1}(\mathrm{R}^{n}),$ $B\subset \mathrm{R}^{n}$ open ball ,
$f_{B}= \frac{1}{|B|}\int_{B}f(y)dy$
&-t6&g, sharp eax $f^{\#}k$
$f \#(x)=\sup_{x\in B}\frac{1}{|B|}\int_{B}|f(y)-f_{B}|dy(x\in \mathrm{R}^{n})$
.
Theorem 16 $([\mathrm{K}])$ . $1<p<\infty$ ,
$f\in CMO^{p}\Rightarrow f^{\#}\in B^{p}$
,
$||f^{\#}||_{B^{p}}\leq C_{p}||f||_{CMO^{p}}$ .
Theorem 17 ([K] and [M2]). $1<P<\infty$ , some $1<p_{0}<P$ , $f\in$
L (l–Rn) ,




3. INTBRPOLATION OF ANALYTIC FAMILIES OF OPERATORS
, Theorem 16, Theorem 17 Lemma 2 , C. Fefferman and
E. M. Stein $L^{\mathrm{p}}(\mathrm{R}^{n})$ $BMO$ (Corollary 5) analog Theorem
1 version (cf. $[\mathrm{M}_{1}]$ and $[\mathrm{M}_{3}]$).
Theorem 18. $1<p_{0}<\infty$ &L,, $\{T_{z}\}(z\in S)l\mathrm{h}$ family of bounded linear operators




in $S$, admissible, i.e. $f\in B^{\mathrm{P}0},$ $g\in HA^{p0’}$ where
$\exists a<\pi$ such that $\sup_{z\in S}e^{-a|{\rm Im} z|}\log|\int_{\mathrm{R}^{n}}(T_{z}f)(x)g(x)dx|<\infty$
. ,
$||T_{1t}f||_{B^{\mathrm{p}_{0}}}\leq A_{0}(t)||f||_{B^{\mathrm{p}_{0}}}(f\in B^{p0}, -\infty<t<\infty)$
,
$||T_{1+it}f||_{BMO}\leq A_{1}(t)||f||_{\iota\infty}(f\in L^{\infty}(\mathrm{R}^{n}), -\infty<t<\infty)$ .
, $A_{j}(t)(j=0,1)$ $f$ ,
$(*)$ $\exists b<\pi$ such that $\sup$ $e^{-b|t|}\log A_{j}(t)<\infty(j=0,1)$ .
$-\infty<t<$
, $\forall\theta$ with $0<\theta<1$ ,
$||T_{\theta}f||_{CMO^{p}}\leq A_{\theta}||f||_{B^{\mathrm{p}}}(f\in B^{p})$.
, $\frac{1}{p}=\frac{1-\theta}{p_{0}}$ , $A_{\theta}$ $A_{j}(t)(j=0,1),$ $p_{0}$ $\theta\}^{}$.depend.
Remark. Theorem 18 )
$A_{\theta}=C_{p_{0},\theta} \exp[\frac{1}{2}\sin\pi\theta\int_{-\infty}^{\infty}\dagger\frac{\log A_{0}(t)}{\cosh\pi t-\cos\pi\theta}+\frac{\log A_{1}(t)}{\cosh\pi t+\cos\pi\theta}\}dt]$ .
, $0<\theta<1$ .
, Theorem 18 , 3 .
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Theorem 19. $1<p_{0}<p_{1}<\infty k\text{ },$ $\{T_{z}\}(z\in S)$ es analytic family of bounded linear
operators from $B^{p_{0}}$ to $CMO^{p0}$ , admissible . ,
$||T_{1t}f||_{B^{\mathrm{P}0}}\leq A_{0}(t)||f||_{B^{\mathrm{p}_{0}}}(f\in B^{p0}, -\infty<t<\infty)$
,
$||T_{1+it}f||_{CMO^{\mathrm{p}_{1}}}\leq A_{1}(t)||f||_{B^{\mathrm{p}_{1}}}(f\in B^{\mathrm{P}1}, -\infty<t<\infty)$.
, $A_{j}(t)\backslash (j=0,1)$ $f$ , $(*)$ , $\forall\theta$ with $0<\theta\leq 1$
,
$||T_{\theta}f||_{CMO^{p}}\leq A_{\theta}||f||_{B^{p}}(f\in B^{p})$ .
, $\frac{1}{p}=\frac{1-\theta}{p_{0}}+\frac{\theta}{p_{1}}$ , $A_{\theta}$ $A_{j}(t),$ $p_{j}(j=0,1)$ $\theta$ depend.
Theorem 20. $1<p0<\infty k\mathrm{L},,$ $\{T_{z}\}(z\in S)\}\mathrm{h}$ analytic family of bounded linear
operators from $B^{p_{0}}$ to $CMO^{p_{0}}$ , admissible . ,
$||T_{it}f||_{CMO^{p_{0}}}\leq A_{0}(t)||f||_{B^{\mathrm{p}_{0}}}(f\in B^{p0}, -\infty<t<\infty)$
,
$||T_{1+:t}f||_{BMO}\leq A_{1}(t)||f||_{L\infty}(f\in L^{\infty}(\mathrm{R}^{n}), -\infty<t<\infty)$.
, $A_{j}(t)(j=0,1)$ $f$ , $(*)$ , $\forall\theta$ with $0\leq\theta<1$
,
$||T_{\theta}f||_{CMO^{p}}\leq A_{\theta}||f||_{B^{p}}(f\in B^{p})$ .
, $\frac{1}{p}=\frac{1-\theta}{p0}$ , $A_{\theta}$ $A_{j}(t)(j=0,1)$ , Po $\theta$ depend.
Theorem 21. $1<p_{0}<p_{1}<\infty$ &1,, $\{T_{z}\}(z\in S)\}\mathrm{h}$ analytic family of bounded linear
operators from $B^{p_{0}}$ to $CMO^{\mathrm{P}0}$ , admissible . ,
$||T_{1t}f||_{CMO^{\mathrm{p}_{0}}}\leq A_{0}(t)||f||_{B^{\mathrm{p}_{0}}}(f\in B^{p0}, -\infty<t<\infty)$
,
$||T_{1+it}f||_{CMO^{\mathrm{p}_{1}}}\leq A_{1}(t)||f||_{B^{p_{1}}}(f\in B^{p_{1}}, -\infty<t<\infty)$ .
, $A_{j}(t)(j=0,1)$ $f$ , $(*)$ \Re , $\forall\theta$ with $0\leq\theta\leq 1$
,
$||T_{\theta}f||_{CMO^{p}}\leq A_{\theta}||f||_{B^{\mathrm{p}}}(f\in B^{p})$.
b , $\frac{1}{p}=\frac{1-\theta}{p_{0}}+\frac{\theta}{p_{1}}$ , $A_{\theta}$ $A_{j}(t),$ $p_{j}(j=0,1)$ $\theta$ depend.
, , C. Fefferman and E. M. Stein $H^{1}(\mathrm{R}^{n})$ $L^{p}(\mathrm{R}^{\mathfrak{n}})$
(Corollary 4) analog Theorem 1 version , Theorem 18 .
138
Theorem 22. $1<p_{1}<\infty$ , $\{T_{z}\}(z\in S)$ { family of bounded linear operators
from $HA^{\mathrm{P}1}$ to $A^{p_{1}}$ , analytic, i.e. $f\in HA^{p_{1}},$ $g\in B^{p_{1’}}$ where $\frac{1}{p_{1}}+\frac{1}{p_{1’}}=1$ ,
$z rightarrow\int_{\mathrm{R}^{n}}(T_{z}f)(x)g(x)dx$
$+ \frac{\mathrm{a}11}{p_{1}},=\mathrm{l}\text{ }\mathrm{a}\mathrm{n}\mathrm{y}\mathrm{t}\mathrm{i}\mathrm{c}\mathrm{i},,\mathrm{t}\mathrm{i}\mathrm{n}\mathrm{u}$
$o\mathrm{u}\mathrm{s}$ in $S$ , admissible, i.e. $f\in HA^{p_{1}},$ $g\in B^{p_{1’}}$ where
$\exists a<\pi$ such that $\sup_{z\in S}e^{-a|{\rm Im} z|}\log|\int_{\mathrm{R}^{n}}(T_{z}f)(x)g(x)dx|<\infty$
. ,
$||T_{it}f||_{L^{q}}\leq A_{0}(t)||f||_{H^{1}}(f\in H^{1}, -\infty<t<\infty)$
,
$||T_{1+it}f||_{A^{\mathrm{p}_{1}}}\leq A_{1}(t)||f||_{A^{p_{1}}}$ $(f\in A^{p_{1}}, -\infty<t<\infty)$ .
, $A_{j}(t)(j=0,1)$ $f$ ,
$(*)$ $\exists b<\pi$ such that $\sup_{-\infty<t<\infty}e^{-b|t|}\log A_{j}(t)<\infty(j=0,1)$ .
, $\forall\theta$ with $0<\theta<1$ ,
$||T_{\mathit{9}}f||_{A^{p}}\leq A_{\theta}||f||_{HA^{p}}(f\in HA^{p})$ .
, $\frac{1}{p}=1-\theta+\frac{\theta}{p_{1}}$ , $A_{\theta}$ $A_{j}(t)(j=0,1),$ $p_{1}$ $\theta$ depend.
Proof. Corollary 4 sim ar (see $[\mathrm{F}\mathrm{S}|$ ).
$\forall z\in S$ , $S_{z}$ adjoint ,
$\int_{\mathrm{R}^{n}}(T_{z}f)(x)\overline{g(x\rangle}dx=\int_{\mathrm{R}^{n}}f(x)\overline{(S_{\overline{z}}g)(x)}dx(f\in HA^{\mathrm{P}1}, g\in B^{\mathrm{P}1’})$.
, $\{S_{z}\}(z\in S)$ analytic family of bounded linear operators ffom $B^{\mathrm{P}1’}$ to
$CMO^{\mathrm{P}1’}$ , admissible. , $g\in B^{p_{1’}}$ where $\frac{1}{p_{1}}+\frac{1}{p_{1}’}=1$ ,
$f \vdasharrow\int_{\mathrm{R}^{n}}f(x)(S_{1+:t}g)(x)dx$
bounded linear functional on $A^{p_{1}}$ , $A^{\mathrm{P}1}-B^{\mathrm{P}1’}$ duality , $s_{1+i\mathrm{t}g\in B^{p_{1^{J}}}}$
,
$||S_{1+:t}g||_{B^{\mathrm{p}_{1’}}}\leq A_{1}(t)||g||_{B^{\mathrm{p}_{1’}}}$ .
, $g\in L^{\infty}(\mathrm{R}^{n})$ ,
$f arrow*\int_{\mathrm{R}^{n}}f(x)(S_{1t}g)(x)dx$




, Theorem 18 , $\forall\theta’$ with $0<\theta’<1$ , $\frac{1}{p},$ $= \frac{1-\theta’}{p_{1^{l}}}$ ,
$||S_{\theta’}g||_{CMO^{\mathrm{p}’}}\leq A_{\theta’}||g||_{B^{\mathrm{p}’}}(g\in B^{p’})$ .
, $\theta=1-\theta’$ $<\ ,$ $\forall\theta$ with $0<\theta<1$ , $\frac{1}{p}+\frac{1}{p},$ $=1$ , i.e. $\frac{1}{p}=1-\theta+\frac{\theta}{p_{1}}$
,
$||T_{\theta}f||_{A^{\mathrm{p}}}\leq A_{\theta}||f||_{HA^{p}}(f\in HA^{p})$ .
Remark. Theorem 22 $\}^{}.\mathrm{k}^{\backslash }\mathrm{A}\mathrm{a}\text{ }$ ,
$A_{\theta}=C_{p_{1},\theta} \exp[\frac{1}{2}\sin\pi(1-\theta)\int_{-\infty}^{\infty}\{\frac{\log A_{1}(t)}{\cosh\pi t-\cos\pi(1-\theta)}+\frac{\log A_{0}(t)}{\cosh\pi t+\cos\pi(1-\theta)}\}dt]$
, $0<\theta<1$ .
, Theorem 22 , Theorem $19\sim \mathrm{T}\mathrm{h}\mathrm{e}\mathrm{o}\mathrm{r}\mathrm{e}\mathrm{m}21$
, 3 .
Theorem 23. $1<p0<p_{1}<\infty k\text{ },$ $\{T_{z}\}(z\in S)$ IS analytic family of bounded linear
operators from $HA^{p_{1}}$ to $A^{p_{1}}$ , admissible . ,
$||T_{\dot{*}t}f||_{A^{p}0}\leq A_{0}(t)||f||_{HA^{\mathrm{p}_{0}}}(f\in HA^{\mathrm{P}0}, -\infty<t<\infty)$
,
$||T_{1+:\iota}f||_{A^{p_{1}}}\leq A_{1}(t)||f||_{A^{p_{1}}}(f\in A^{p_{1}}, -\infty<t<\infty)$ .
, $A_{j}(t)(j=0,1)$ $f$ , $(*)$ , $\forall\theta$ with $0\leq\theta<1$
,
$||T_{\theta}f||_{A^{p}}\leq A_{\theta}|1\mathrm{f}\mathrm{l}1HA^{\mathrm{p}}(f\in HA^{p})$ .
, $\frac{1}{p}=\frac{1-\theta}{p_{0}}+\frac{\theta}{p_{1}}$ , $A_{\theta}$ $A_{j}(t),$ $p_{j}(j=0,1)$ $\theta$ depend.
Theorem 24. $1<p_{1}<\infty k\text{ },$ $\{T_{z}\}(z\in S)[]\mathrm{h}$ analytic family of bounded linear
operators from $HA^{p1}$ to $A^{p_{1}}$ , admissible . ,
$||T_{it}f||_{L^{1}}\leq A_{0}(t)||f||_{H^{1}}(f\in H^{1}, -\infty<t<\infty)$
,
$||T_{1+it}f||_{A^{p_{1}}}\leq A_{1}(t)||f||_{HA^{\mathrm{p}_{1}}}(f\in HA^{\mathrm{P}1}, -\infty<t<\infty)$.
, $A_{j}(t)(j=0,1)$ $f$ , $(*)$ , $\forall\theta$ with $0<\theta\leq 1$
,
$||T_{\theta}f||_{A^{p}}\leq A_{\theta}||f||_{HA^{\mathrm{p}}}(f\in HA^{p})$ .
L , $\frac{1}{p}=1-\theta+\frac{\theta}{p_{1}}$ , $A_{\theta}$ $A_{j}(t)(j=0,1),$ $p_{1}$ $\theta$ depend.
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Theorem 25. $1<p_{0}<p_{1}<\infty$ &L, $\{T_{z}\}(z\in S)$ $\}$: analytic family of bounded linear
operators from $HA^{\mathrm{P}1}$ to $A^{p_{1}}$ , admissible . ,
$11^{\tau_{it}}f||_{A^{\mathrm{p}_{0}}}\leq A|1f||_{HA^{\mathrm{p}}0}(f\in HA^{P0}, -\infty<t<\infty)$
,
$||T_{1+it}f||_{A^{p_{1}}}\leq A||f||_{HA^{\mathrm{p}_{1}}}(f\in HA^{\mathrm{P}1}, -\infty<t<\infty)$.
, $A_{j}(t)(j=0,1)$ $f$ , $(*)$ , $\forall\theta$ with $0\leq\theta\leq 1$
,
$||T_{\theta}f||_{A^{\mathrm{p}}}\leq A_{\theta}||f||_{HA^{\mathrm{p}}}(f\in HA^{p})$ .
L , $\frac{1}{p}=\frac{1-\theta}{p_{0}}+\frac{\theta}{p_{1}}$ , $A_{\theta}$ $A_{j}(t),$ $p_{j}(j=0,1)$ $\theta$ depend.
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